HE Marfan syndrome is an abiotrophy with progressive changes involving many systems, including the skeletal, occular, pulmonary and cardiovascular systems. Cardiovascular abnormalities are found even in infants and small children.1),2) Life expectancy is shortened chiefly because of the cardiovascular lesions.
3) The major life-threatening complication results from degenerative changes in the media of the aorta due to loss of elastic tissue and accumulation of acid mucopolysaccharides, resulting in aneurysmal dilatation of the aorta, sinuses of Valsalva and the aortic annulus . Mitral regurgitation involving dilatation of the annulus, distorted leaflets , or abnormal chordae tendineae is also frequent.
The endomyocardial lesion in this disease has not been fully discussed . Some investigators noted myocardial fibrosis and hypertrophy in some autopsied cases with the Marfan syndrome .4)-8) We describe a 9 year-old girl with the Marfan syndrome who developed echocardiographic evidence of hypertrophic cardiomyopathy without a pressure gradient . Endomyocardial biopsy revealed myocardial degeneration, accumulation of interstitial ground substance which was considered to be acid mucopolysaccharide , and degenerative collagen fibers which appeared to be fragmented and in disarray. These changes are possibly related to the underlying Marfan syndrome.
CASE REPORT
A 9 year-old Japanese girl with arachnodactyly was referred to our clinic for evaluation of her cardiovascular abnormalities. A diagnosis of the Marfan syndrome had been made by her ophthalmologist 2 years earlier when she observed bilaterally dislocated lenses. The patient's mother was afflicted with the same disease.
The patient exhibited the characteristic marfanoid habitus. She was at the 50th percentile for weight (22Kg) and the 90th percentile for height (125cm). The extremities were extremely long and slender, particularly the hands and feet. The hand-height ratio was greater than 11% and the foot-height ratio greater than 15%. The palate was high and arch shaped. There was ichtyosis vulgaris of the extremities. The lungs were clear and the liver was not enlarged. Apical auscultation revealed a midsystolic click and a late systolic murmur with a third protodiastolic sound. The second heart sound was normally split and the pulmonary component was of normal intensity.
The electrocardiogram showed non-specific ST-T changes in II, III, aVF, V5 and V6. Chest roentgenogram was not contributory. M-mode echocardiogram showed dilatation of the aortic root, late systolic buckling of the mitral valve and asymmetric septal hypertrophy (IVS/LVPW=2.5) (Fig.1) without anterior movement of the mitral valve during systole. A two-dimensional echocardiogram disclosed that the anterior mitral valve was prolapsed into the left atrium during late systole and the interventricular septum was disproportionately thickened.
Right and left heart catheterization studies were performed with the left ventricle entered in retrograde fashion. No pressure gradient was noted in the left ventricle. There was no elevation of the end-diastolic pressures in either the left or right ventricle. But a left ventriculogram in the right anterior oblique position showed marked deformity of the left ventricular chamber with mild obstruction of the mid-ventricle and abnormal bulging of the mitral valve into the left atrium during late systole. Moderate mitral regurgitation was also present in late systole (Fig.2) .
Catheterization data are summarized in Table I . His bundle electrogram revealed a normal A-H interval (72msec) and a prolonged H-V interval (70msec).
After routine cardiac catheterization, an endomyocardial biopsy was performed using a long sheath and flexible bioptome. Multiple right ventricular endomyocardial specimens were procurred from the interventricular septum. Under light microscopy, the endomyocardial biopsy tissue revealed a normal endocardium and no hypertrophied myocardiocytes. Focal endomyocardial adipose tissue and mild myocardial fiber disarray were noted. The fragmentation and loss of myocardial fibers with interstitial edema were also noted in some areas of the biopsied specimens. Interstitial fibrosis was demonstrated by Masson's trichrome stain.
Under electron microscopy, the most prominent ultrastructural feature concerning the myocardiocytes was the disruption of the myofibrils and myofibrillar lysis. Some mitochondria contained small, irregular, dense bodies with swollen and disrupted cristae (Fig.3A) . Lipid droplets were also noted in the mildly degenerated myocardiocytes. Mild proliferation of the fibroblast was observed in the vicinity of the degenerated cells, but large areas showed an apparent loss of collagen tissue, with the individual fibrils fragmented, coiled and disrupted. A few particles, nearly equal in size to the Jpn. Heart J. N ovember 1985 fibrils, were often noticed around or intimately associated with the fragments of fibrils. The most obvious change in the intrinsic structure of collagen fibrils in the myocardial interstitium was an apparent loss of typical periodicity in the transverse bands (Fig.4B ).
There was no demonstrable pool of acid mucopolysaccharide, but increased amount of ground substance in areas where destruction of collagen tissue was present. Elastic stain using tannic acid9) disclosed decreased elastic fibers in the stroma.
DISCUSSION
Cardiovascular lesions in patients with the Marfan syndrome are the main cause of the poor life expectancy. The prominent anomalies include aortic dilatation, aortic regurgitation and mitral valve prolapse. Echocardiographic observation has shown that aortic dilatation and silent mitral valve prolapse are already manifest early in childhood in most patients.
2)
The principal pathology in the ascending aorta is fragmentation and sparsity of elastic fibers, irregular whorls of seemingly hypertrophied, and perhaps hyperplastic, smooth muscle cells, an increase in collagenous tissue, a marked increase in the vascularity of the tunica adventitia and tunica media and the presence of cystic spaces occupied by material that stains metachromatically.9) The aortic and valvular lesions are so severe and conspicious in contrast with the heart muscle lesions that myocardial changes were not fully studied in the past. A few papers reported that myocardial hypertrophy and fibrosis were observed in selected autopsied cases with the Marfan syndrome.4)-8) It remains uncertain whether the myocardium was affected by the basic metabolic process in this disease or that the myocardial alterations were secondary to the valvular heart lesion of this disease. To our knowledge, there are thus far no reports on the coexistance of the Marfan syndrome and hypertrophic cardiomyopathy.
Endomyocardial biopsy in our case revealed that myocardiocytes were not hypertrophied but degenerated and that there was mild proliferation of fibroblasts with apparent loss of the elastic fibers and degenerative collagen fibers. There were no demonstrable pools of ground material, but the loosely textured matrix with a few unravelled collagen fibers was increased. These findings suggest that an intimate relationship exists between the myocardial lesions and the basic metabolic abnormality in the Marfan syndrome. A disease process similar to the cystic medial necrosis of the aorta may occur in the myocardium, thus causing an alteration in connective tissue and myocardial degeneration.
Renteria and his colleagues10),11) noted that a granular cell containing The extensively woven collagen explains the increased stiffness of the heart. The collagen struts connecting adjacent myocardiocytes would prevent any slippage either in a transverse or lateral direction.12),13) On the other hand, the collagen was found to be more soluble in several cases of the Marfan syndrome. Furthermore, a defect in the packing of collagen molecules into fibrils was suggested by our finding of an intrafibrillar abnormality.
Since abnormal fibrils are generally degraded more rapidly than normal ones, degenerative changes in collagen may occur, thus leading to disruption of the myocardial structure. Degenerative collagen tissue and myocardium resulted in the contraction abnormality seen on angiocardiography.
The loose connective tissue in the mitral valve also resulted in mitral valve prolapse. We postulate that the myocardial disease was essentially secondary to the defective organization of collagen into fibrils and the accumulation of acid mucopolysaccharide in the myocardial stroma.
We believe that this case emphasizes the possible coexistence of subclinical myocardial disease in patients with the Marfan syndrome.
